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DETAILED ACTION 

Claim Rejections • 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 4, 13-19, and 23-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wright et al. (US 5,990,734) in view of Gu (US 2003/0072393 A1). 

(1) Regarding claim 1: 

an upconverter (upconverter (RF upconversion) 23 or 24 in figure 2, column 7, 
lines 46-47) for converting one frequency signal to another frequency signal (column 10, 
lines 10-18); 

a compensator constructor (adaptive control processing and compensation 
estimator (ACPCE) 28 in figure 2), based on a channel model of at least the direct 
upconverter (fig. 16 depicts a mathematical model structure that may be used to model 
the analog chain including the upconverter, column 26, lines 35-42) that includes an in- 
phase channel, a quadrature phase channel and cross coupling channels between the 
in-phase and quadrature phase channels (quadrature modulator compensation 161 and 
162 in figure 19 contain an I channel l(t) correction, a Q channel Q(t) correction and a 
IQ crosstalk correction), estimating the in-phase channel, the quadrature phase 
channel, and the cross coupling channels between the in-phase and quadrature phase 



Application/Control Number: Page 3 

10/673,223 

Art Unit: 2611 

components (the I and Q channel is being scale by the correction coefficient to connect 
for the gain imbalance, DC+LO offset, the IQ crosstalk correction (cross coupling) take 
one channel (in this case the Q channel but the inverse arrangement is a valid 
alternative) and scale it before adding it to the other channel) and constructing filters in 
the filter unit based on the estimates (the third stage of the system identification is used 
to identify the imperfections of the LiNC amplifier by adjusting the parameters of the 
parallel numerical model such that the observed amplifier output and predicted amplifier 
output are substantially identical. Once this has been achieved the parameters of the 
numerical model may be used to compute the initial compensation parameters of the 
digital compensation signal processing block 21, column 24, line 60-column 25, line 1). 

Wright et al. fails to disclose a compensator including a plurality of filters units for 
compensating at least one of gain distortion and phase distortion introduced Into the 
one frequency signal by at least the upconverter, the plurality of filter units including a 
first sets of filter units configured to filter the in-phase components and quadrature 
phase components, output of the first set of filter units producing at least one of a gain 
compensated in-phase signal and a phase compensated In-phase signal, and a second 
set of filter units configured to filter the in-phase components and quadrature phase 
components, output of second set of filter units producing at least one of a gain 
compensated quadrature-phase signal and a phase compensated quadrature-phase 
signal. 

However, Gu discloses a compensator (feed fonvard compensator as disclose in 
figure 9) including a plurality of filters units (A, B, C, D may be transfer functions of any 
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realizable linear system with gain and delay profile over a frequency band, paragraph 
0077, lines 14-16) for compensating at least one of gain distortion and phase distortion 
introduced into the one frequency signal by at least the upconverter (l-Q imbalance and 
l-Q cross-talk), the plurality of filter units Including a first sets of filter units (A and C in 
figure 9) configured to filter the in-phase components (A filtered the Im) and quadrature 
phase components (C filtered the Qm), output of the first set of filter units producing at 
least one of a gain compensated in-phase signal and a phase compensated in-phase 
signal (the two filtered signal are added together to generate the Uut signal and 
compensate for the l-Q imbalance and l-Q cross-talk), and a second set of filter units 
(filter units B and D) configured to filter the in-phase components (B filtered the Ijn) and 
quadrature phase components (C filtered the Qm), output of second set of filter units 
producing at least one of a gain compensated quadrature-phase signal and a phase 
compensated quadrature-phase signal (the two filtered signal are added together to 
generate the Qout signal and compensate for the l-Q imbalance and l-Q cross-talk). 

It Is desirable to have a compensator including a plurality of filters units for 
compensating at least one of gain distortion and phase distortion introduced into the 
one frequency signal by at least the upconverter, the plurality of filter units including a 
first sets of filter units configured to filter the in-phase components and quadrature 
phase components, output of the first set of filter units producing at least one of a gain 
compensated in-phase signal and a phase compensated in-phase signal, and a second 
set of filter units configured to filter the in-phase components and quadrature phase 
components, output of second set of filter units producing at least one of a gain 
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compensated quadrature-phase signal and a phase compensated quadrature-phase 
signal because it immune from l-Q imbalance cause by circuitry mismatch and 
component disparity (paragraph 0098, lines 1-4). Therefore it would have been obvious 
to one of ordinary skill in the art at the time of invention to combine the teaching of Gu 
with the system of Wright et al. to improve the performance of the system. 

(2) Regarding claim 2: 

Wright et al. discloses a transmitter wherein the upconverter (upconverter 23 and 
24 in figure 2, column 7, lines 46-47) is a direct upconverter for directly upconverting a 
baseband signal to an RF signal (direct conversion from complex baseband signal to 
radio frequency signal) (column 10, lines 10-18); and Gu further discloses the 
compensator (feed forward compensator as disclose in figure 9) compensates for at 
least one of gain imbalance and phase imbalance introduced into the baseband signal 
by at least the direct up converter (it immune from l-Q imbalance and l-Q crosstalk 
cause by circuitry mismatch and component disparity (paragraph 0077, lines 16^18, 
paragraph 0098, lines 1-4)). 

(3) Regarding claim 4: 

Wright et al. discloses a transmitter wherein the compensator (digital 
compensation signal processor (DCSP) 21 in figure 2) compensates for dc offset 
introduced into the baseband signal by at least the direct upconverter (column 18, lines 
7-17, column 26, lines 37-42). 

(4) Regarding claim 13: 
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Wright et al. further discloses a transmitter wherein the compensator 
compensates for dc offset introduced into the lower frequency signal by at least the 
upconverter (as shown in figure 10B, the I channel DCpffeet correct and the Q DC 
offset correct compensate for the DC offset introduced by the analog chain, column 18, 
lines 58-61). 

(5) Regarding claim 14: 

Wright et al. discloses a transmitter comprising: 

a direct upconverter for converting a baseband signal directly to an RF signal, the 
baseband signal including in-phase and quadrature-phase components (upconverter 
(RF upconversion) 23 or 24 in figure 2, column 7, lines 46-47, for converting one 
frequency signal to another frequency signal, the baseband signal comprises PhAdc(t) 
and PhBdc(t) components, column 10, lines 10-18). 

Wright et al. fails to disclose a compensator including a first filter for filtering the 
in-phase component to compensate for at least one of gain imbalance and phase 
imbalance in the in-phase components, a second filter for filtering the quadrature phase 
component to compensate for at least one of gain imbalance and phase imbalance in 
the in-phase component associated with cross-coupling of the quadrature phase 
component with the in-phase components, a third filter for filtering the quadrature phase 
component to compensate for at least one of gain imbalance and phase imbalance in 
the quadrature phase component, and a fourth filter for filtering the in-phase component 
to compensate for at least one of gain imbalance and phase imbalance in the 
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quadrature component associated with cross-coupling of the in-phase component with 
the quadrature component. 

However, Gu discloses a compensator (compensator discloses in figure 9) 
including a first filter (filter A) for filtering the in-phase component (Im) to compensate for 
at least one of gain Imbalance and phase imbalance in the in-phase components (the 
filter A filtered the Im and compensate for the l-Q imbalance and l-Q crosstalk, 
paragraph 0077, lines 14-18), a second filter (filter C) for filtering the quadrature phase 
component (Qm )to compensate for at least one of gain imbalance and phase Imbalance 
in the in-phase component associated with cross-coupling of the quadrature phase 
component with the In-phase components (filter C filter the Qm and compensate for the 
l-Q imbalance and l-Q crosstalk and cross-couple with the filtered Im signal and 
generate the lout in the adder as discloses in figure 9, paragraph 0077, lines 14-18), a 
third filter (filter D) for filtering the quadrature phase component (Qm) to compensate for 
at least one of gain imbalance and phase Imbalance in the quadrature phase 
component (the filter D filtered the Qm and compensate for the l-Q imbalance and l-Q 
crosstalk, paragraph 0077, lines 14-18), and a fourth filter (filter B) for filtering the in- 
phase component (Im) to compensate for at least one of gain imbalance and phase 
imbalance in the quadrature component associated with cross-coupling of the in-phase 
component with the quadrature component (filter B filter the U and compensate for the 
l-Q imbalance and l-Q crosstalk and cross-couple with the filtered Qin signal and 
generate the Qout signal in the adder as discloses in figure 9, paragraph 0077, lines 14- 
18). 
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It is desirable to have a compensator including a first filter for filtering the in- 
phase component to compensate for at least one of gain imbalance and phase 
imbalance in the in-phase components, a second filter for filtering the quadrature phase 
component to compensate for at least one of gain imbalance and phase imbalance in 
the in-phase component associated with cross-coupling of the quadrature phase 
component with the in-phase components, a third filter for filtering the quadrature phase 
component to compensate for at least one of gain imbalance and phase imbalance in 
the quadrature phase component, and a fourth filter for filtering the in-phase component 
to compensate for at least one of gain imbalance and phase imbalance in the 
quadrature component associated with cross-coupling of the in-phase component with 
the quadrature component because it immune from l-Q imbalance cause by circuitry 
mismatch and component disparity (paragraph 0098, lines 1-4). Therefore it would 
have been obvious to one of ordinary skill in the art at the time of invention to combine 
the teaching of Gu with the system of Wright et al. to improve the performance of the 
system. 

(6) Regarding claim 15: 

Wright et al. discloses wherein the direct upconverter (RF upconversion 23 and 
24 in figure 2) receives output form the compensator (digital compensation signal 
processor 21 in figure 2). 

Wright et al. fails to disclose the compensator comprises a first adder adding the 
output of the first and second filter and a second adder adding the output of the third 
and fourth filters. 
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However, Gu further discloses a compensator tliat comprises a first adder adding 
output of the first and second filters (the adder that add the output of the filter A and 
filter C as discloses in figure 9); a second adder adding output of the third and fourth 
filters (the adder that add the output of the filter B and filter D as discloses in figure 9) 
and wherein the direct upconverter receives output from the first and second adders. 

It is desirable to have a compensator that comprises a first adder adding the 
output of the first and second filter and a second adder adding the output of the third 
and fourth filters because it immune from l-Q imbalance cause by circuitry mismatch 
and component disparity (paragraph 0098, lines 1-4). Therefore it would have been 
obvious to one of ordinary skill in the art at the time of invention to combine the teaching 
of Gu with the system of Wright et al. to improve the performance of the system. 

(7) Regarding claim 16: 

Wright et al. further discloses that the transmitter further comprises: 

a third adder (the adder for the I channel dc+lo offset correct in the signal path 

106 in figure 10B) adding a first dc offset to the in-phase component to compensate for 
dc offset Introduced into the baseband signal by at least the direct upconverter (the last 
adjustment is a shift up or down to counteract DC offset, column 19, lines 4-5); and 

a fourth adder (the adder for the Q channel dc+lo offset correct in the signal path 

107 in figure 108) adding a second dc of^et to the quadrature phase component to 
compensate for dc offset introduced into the baseband signal by at least the direct 
upconverter (the last adjustment is a shift up or down to counteract DC offeet, column 
19, lines 4-5); and wherein the direct upconverter receives output from the third and 
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fourth adders the upconverter (RF upconversion 23 and 24 in figure 2 receives output 
form the compensator (digital compensation signal processor 21 in figure 2)). 
(8) Regarding claim 17: 

Wright et al discloses a method of generating RF signal comprising: 

up converting one frequency signal to another frequency signal (upconvert 
baseband signal to radio frequency signal by the RF conversion 23 and 24 in figure 2) 
(column 10, lines 10-18); and 

deriving, based on a channel model of at least the upconverting step (fig 16 
depicts a mathematical model structure that may be used to model the analog chain 
including the upconverter, column 26, lines 35-42) that includes an in-phase channel, a 
quadrature phase channel and cross coupling channels between the in-phase and 
quadrature phase channels (quadrature modulator compensation 161 and 162 in figure 
19 contain an I channel l(t) correction, a Q channel Q(t) correction and a IQ crosstalk 
correction), estimates of the in-phase channel, the quadrature phase channel, and the 
cross coupling channels between the in-phase and quadrature phase components (the I 
and Q channel is being scale by the correction coefficient to correct for the gain 
imbalance, DC+LO offset, the IQ crosstalk correction (cross coupling) take one channel 
(in this case the Q channel but the inverse arrangement is a valid alternative) and scale 
it before adding it to the other channel); 

and constructing filters in the filter unit based on the estimates (the third stage of 
the system identification is used to identify the imperfections of the LINC amplifier by 
adjusting the parameters of the parallel numerical model such that the observed 
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amplifier output and predicted amplifier output are substantially identical. Once this has 
been achieved the parameters of the numerical model may be used to compute the 
initial compensation parameters of the digital compensation signal processing block 21, 
column 24, line 60-column 25, linel). 

Wright et al. fails to disclose compensating using a plurality of filter units for at 
least one of gain and phase distortion introduced into the one frequency signal by at 
least the upconversion, the plurality of filter units including a first set of filter units 
configured to filter the in-phase components and quadrature phase components, output 
of the first set of filter units producing at least one of a gain compensated in-phase 
signal and a phase compensated in-phase signal, and a second set of filter units 
configured to filter the in-phase components quadrature phase components, output of 
second set of filter units producing at least one of a gain compensated quadrature- 
phase signal and a phase compensated quadrature-phase signal. 

However, Gu discloses a compensator (feed forward compensator as disclose in 
figure 9) including a plurality of filters units (A, B, C, D may be transfer functions of any 
realizable linear system with gain and delay profile over a frequency band, paragraph 
0077, lines 14-16) for compensating at least one of gain distortion and phase distortion 
introduced into the one frequency signal by at least the upconverter (l-Q imbalance and 
l-Q cross-talk), the plurality of filter units including a first sets of filter units (A and C in 
figure 9) configured to filter the in-phase components (A filtered the lin) and quadrature 
phase components (C filtered the Qin), output of the first set of filter units producing at 
least one of a gain compensated in-phase signal and a phase compensated in-phase 
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signal (the two filtered signal are added together to generate the lout signal and 
compensate for the l-Q imbalance and l-Q cross-tall<), and a second set of filter units 
(filter units B and D) configured to filter the in-phase components (B filtered the Im) and 
quadrature phase components (C filtered the Qjn), output of second set of filter units 
producing at least one of a gain compensated quadrature-phase signal and a phase 
compensated quadrature-phase signal (the two filtered signal are added together to 
generate the Qout signal and compensate for the l-Q imbalance and l-Q cross-talk). 

It is desirable to have a compensator including a plurality of filters units for 
compensating at least one of gain distortion and phase distortion introduced into the 
one frequency signal by at least the upconverter, the plurality of filter units including a 
first sets of filter units configured to filter the in-phase components and quadrature 
phase components, output of the first set of filter units producing at least one of a gain 
compensated in-phase signal and a phase compensated in-phase signal, and a second 
set of filter units configured to filter the in-phase components and quadrature phase 
components, output of second set of filter units producing at least one of a gain 
compensated quadrature-phase signal and a phase compensated quadrature-phase 
signal because it immune from l-Q imbalance cause by circuitry mismatch and 
component disparity (paragraph 0098, lines 1-4). Therefore it would have been obvious 
to one of ordinary skill in the art at the time of invention to combine the teaching of Gu 
with the system of Wright et al. to improve the performance of the system. 

(9) Regarding claim 18: 
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Wright et al. discloses a method further comprising compensating for dc offset 
introduced into a lower frequency signal by at least the upconversion (the digital 
compensation signal processor 21 in figure 2 compensates for the DC oifset introduced 
in the analog chain including the RF upconversion) (column 9, lines 29-36). 

(10) Regarding claim 19: 

Wright et al. disclose a method wherein the up converting step directly up 
converts a baseband signal to the RF signal (column 10, lines 10-18). 

(11) Regarding claim 23: 

Gu further discloses wherein: 

the first set of filter (filter A and C in figure 9) include a first filter unit to filter the 
in-phase components (A filtered the Im) and a second filter unit configured to filter the 
quadrature phase components (C filtered the Qm); and the second set of filter units (filter 
units B and D) include a third filter unit configured to filter the in-phase components (B 
filtered the Im) at what and a fourth filter unit configured to filter the quadrature phase 
components (D filtered the Qin as shown in figure 9). 

(12) Regarding claim 24: 
Gu further discloses: 

a first adder configured to add the output of the first and second filter units to 
produce the at least one of the gain compensated in-phase signal and the phase 
compensated in-phase signal (the filtered output of the filter unit A and the filtered 
output of the filter unit C are added together to generate the lout signal and compensate 
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for the l-Q imbalance and l-Q cross-talk as shown in figure 9, paragraph 0077, lines 14- 
18); and 

a second adder configured to add the output of the third and fourth filter units to 
produce the at least one of the gain compensated quadrature-phase signal and the 
phase compensated quadrature-phase signal (the filtered output of the filter unit B and 
the filtered output of the filter unit D are added together to generate the Qout signal and 
compensate for the l-Q imbalance and l-Q cross-talk as shown in figure 9, paragraph 
0077, lines 14-18). 

(13) Regarding claim 25: 

Wright et al. discloses: 

a third adder configured to add an in-phase DC components to the in-phase 
signal (as shown in figure 10B, the adder on the signal 106 added the I channel DC=LO 
offset correct to the in-phase signal); and 

a fourth added configured to add a quadrature-phase DC component to the 
quadrature-phase signal, wherein the in-phase DC component and the quadrature- 
phase DC component compensates DC offset (as shown in figure 108, the adder on the 
signal 107 added the Q channel DC+LO offset correct to the quadrature-phase signal). 

3. Claims 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wright et al. (US 5,990,734) in view of Gu (US 2003/0072393 Al) as applied to claim 2 
above, and further In view of Zhang (US 6,687,31 1 81). 
(1) Regarding claim 8: 
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Wright et al. and Gu disclose an amplifier to be used in a transmitter wherein the 
compensator constructor estimates each of the of the in-phase channel (the I channel 
l(t) in figure 19), the quadrature phase channel (the Q channel Q(t) in figure 19), and the 
cross coupling channels between the in-phase and quadrature phase channels (IQ 
crosstalk correction in figure 19) based on output from a analog chain including the 
upconverter and the amplifier. 

Wright et al. and Gu fail to disclose the compensator constructor estimations are 
based on output from the compensator and a baseband signal derived from output of 
the direct upconverter. 

However, Zhang discloses a system comprising a compensator constructor 
estimations (monitor 240 in figure 2 monitors the amplitude and phase of the RF signal 
and provides corresponding amplitude and phase adjustment information to the 
equalizer 207 via a feedback path 245, column 3, lines 55-60) based on output from the 
compensator (digital filter 205 in figure 2) and a baseband signal derived from output of 
the direct upconverter (RF driver 230 in figure 2). 

It is desirable to derive an inverse of the channel model for the direct upconverter 
because the complexity and cost of the system is substantially reduced, thereby 
resulting in significant savings (column 5, lines 55-57). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to employ the teaching 
of Zhang in the system of Wright et al. and Gu to reduce the manufacturing cost of the 
system. 

(2) Regarding claim 9: 
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Wright et al and Gu disclose an amplifier to be used in a transmitter comprising a 
feedback path including a down converter (RF down converter 26 in figure 2) down 
converting output of the analog chain and wherein the compensator constructor 
(adaptive control processing and compensation estimator (ACPCE) 28 in figure 2) 
receives a signal on the feedback path. 

Wright et al. and Gu fail to disclose a feedback path from the output of the direct 
upconverter. 

However, Zhang teaches a system that comprises a feedback path (feedback 
path 245 in figure 2, column 3, lines 59-60) from the output of the direct upconverter 
(the direct QAM modulator 200 in figure 2 does not use an IF stage, therefore, it is using 
a direct upconverter RF driver 230 in figure 2, column 3, lines 61-63). 

It is desirable to employ the teaching of Zhang with the system of Wright et al. 
because the complexity and cost of the system is substantially reduced, thereby 
resulting in significant savings (column 5, lines 55-57). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to employ the teaching 
of Zhang in the system of Wright et al. and Gu to reduce the manufacturing cost of the 
system. 

(3) Regarding claim 10: 

Wright et al. further discloses a amplifier to be used in a transmitter further 
comprising a power amplifier (amplifier 15 and 16 in figure 2, column 8, lines 43-45) 
amplifying the RF signal for transmission (amplifiers 15 and 16 are connected to the 
output of the RF upconverter 23 and 24 in figure 2); a feedback path including a down 
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converter (RF down conversion 26 in figure 2) down converting output of the power 
amplifier; and wiierein the compensator constructor (adaptive control processing and 
compensation estimator (ACPCE) 28 in figure 2) receives a signal on the feedback 
path. 

4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wright et 
al. (US 5,990,734) in view of Gu (US 2003/0072393 A1) as applied to claim 2 above, 
and further in view of Zhang (US 6,687,311 B1) and Birru (US 2002/0037058 Al). 

Wright et al. and Gu further disclose a transmitter wherein the compensator 
constructor (adaptive control processing and compensation estimator (ACPCE) 28 in 
figure 2) derives the filters as an inverse of the channel model for the analog chain 
Including the upconverter, which represents a mean squared error (Least mean square 
algorithm that minimize the root mean square value, column 28, lines 12-20). in the 
frequency domain (frequency dependent amplitude, delay and phase ripple can be 
modeled, column 27, lines 1-2), between a desired response of a system including at 
least the direct upconverter (Spredicted(t) represent the calculated equivalent of the output, 
column 26, lines 55-56) and an actual response of the system including at least the 
filters and the direct upconverter (Sobs(t) represent the observed power amplifier output 
from the analog chain Including the upconverter, column 27, lines 17-21) (equation 8 in 
column 27, line 51 represent the difference between the observed recombined signal 
sampled from the analog down conversion and the executed output that was predicted 
by the LINC model used for system identification, column 27, lines 62-65). 
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Wright et al. and Gu fail to disclose; (a) derives the inverse of the channel model 
derived from a cost function and (b) derives the filters as an inverse of the channel 
model for the direct upconverter. 

With respect to (a), Birru discloses the inverse of the channel model derived from 
a cost function (claim 1 1 in page 6, Birru discloses a frequency domain equalizer that 
calculate the frequency domain inverse channel estimate utilizing a least square cost 
function). 

It is desirable to calculate the inverse of the channel model derived from a cost 
function in frequency domain because it is a more cost-effective solution (paragraph 
0059, lines 5-6). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of invention to combine the teaching of Birru with the system of Wright et al. 
and Gu to reduce the cost of the system. 

With respect to (b), Zhang discloses a system that derives an inverse of the 
channel model for the direct upconverter (column 3, lines 55-60). 

It is desirable to derive an inverse of the channel model for the direct upconverter 
because the complexity and cost of the system is substantially reduced, thereby 
resulting in significant savings (column 5, lines 55-57). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to employ the teaching 
of Zhang in the system of Wright et al. and Gu to reduce the manufacturing cost of the 
system. 



Conclusion 
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5. The prior art made of record and not relied upon Is considered pertinent to 
applicant's disclosure. Khiat (US 7,158,578 B2) discloses a quadrature modulator with 
pulse-shaping. Juan (US 5,642,382) discloses a FIR filters with multiplexed inputs 
suitable for use In reconfigurable adaptive equalizer. Alelyunas et al. (US 5,705,949) 
discloses a compensation method for l/Q channel imbalance errors. Li et al. (US 
7,061,994 B2) discloses a methods and apparatus for l/Q imbalance compensation. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Siu M. Lee whose telephone number is (571) 270-1083. 
The examiner can nomrially be reached on Mon-Fri, 7:30-4:00 with every other Friday 
off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned Is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Siu M Lee 
Examiner 
Art Unit 2611 
11/14/2007 
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